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(54) VARIABLE TUNING TYPE ANTENNA SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide the variable tuning type antenna system that is 
provided with a small sized light weight antenna element where deterioration In the 
sensitivity a reception frequency band is improved and a best VSWR is provided depending 
on a reception frequency. 

SOLUTION: The system is provided with a reception antenna 1 1 mounted to a receiver 20 
to receive a broadcast wave or the like and with an LC series resonance circuit 30 
interposed between a base of the antenna and an antenna input terminal of the receiver 20. 
and the LC series resonance circuit 30 is provided with electronic variable capacitive 
elements 32, 33 providing a static capacitance in response to the voltage VT by receiving a 
control voltage V T corresponding to a reception frequency and with an inductive element 
31 that is connected in series with the capacitive elements and has an inductive reactance 
+jXL equivalent to a capacitive reactance-jXc of the electronic variable capacitive elements 
when the capacitance of the electronic variable capacitive elements is CO in the middle of 
the variable capacitive range with respect to a center fO of a reception frequency band so 
as to produce series resonance based on the capacitance corresponding to the reception 
frequency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is widely used as the object for desk tops, portable, an object for 
automobiles, etc., and relates to the suitable adjustable alignment mold antenna equipment for a **** 
receiver, especially the electronic tuning mold FM receiver equipped with the electronic tuning circuit, 
etc. 
[0002] 

[Description of the Prior Art] Many computerization is progressing remarkably in recent years, and 
counter-measures are variously devised also in the various receivers the object for desk tops, portable, for 
automobiles, etc. in connection with this. For example, in receivers, such as an object for desk tops, and 
portable, there are some which only the voice of TV receives in addition to reception of AM / FM- 
broadcasting wave, there are some which receive the other FM multiplex broadcasts (VICS) of the 
above-mentioned thing in the receiver for automobiles, and the field of the invention of an electric wave 
shows the inclination expanded increasingly. 

[0003] Although an antenna with the received frequency band broadband-ized under such a situation is 
demanded, the antenna equipment which was adjusted mainly in the center frequency of the frequency 
range appointed by the act and which has the so-called monophasic VSWR property has been used 
conventionally. 

[0004] Drawing 7 is drawing showing the configuration of conventional antenna equipment ANT with 
the electronic tuning circuit of Receiver SET. As shown in drawing 7 , conventional antenna equipment 
ANT consists of stick antenna 10 independent one. The stick antenna 10 has the stick antenna 
component 1 1 and the feed section 12 which have a monophasic VSWR property. The electronic tuning 
mold receiver SET is equipped with the electronic tuning circuit 20. This electronic tuning circuit 20 is 
the direct-current control voltage VT of the predetermined level according to the frequency which 
consisted of an LC parallel circuit 21 and electronic variable-capacity components (variable capacitance 
diode) 22 and 23 by which parallel connection was further carried out to this, and was chosen as the 
node of the electronic variable-capacity components 22 and 23. The channel selection is being 
performed by being impressed through resistance 24. Drawing 8 is drawing showing the property of 
antenna equipment 10, (a) shows a VSWR property and (b) shows the relative sensibility property, 
respectively. 
[0005] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional antenna equipment 10 
has the following faults. As shown in (a) of drawing 8 , this antenna equipment 10 is center frequency 
fo. It has the resonating monophasic VSWR property. For this reason, center frequency fo The 
frequency band of an except, especially lower cut off frequency fL Near and upper limited frequency fH 
In near, VSWR is remarkably bad and big mismatch loss arises between receivers. For this reason, as 
shown in (b) of drawing 8 , it is center frequency fo. In the frequency band except near, the result to 
which receiving sensibility falls greatly is caused. 
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[0006] By the way, about the receiver for the object for desk tops, portable, and automobiles, as well as 
high-performance-izing, small lightweight-ization is progressing, it is small and lightweight also to the 
antenna equipment used for the above-mentioned receiver in connection with this, and, moreover, it is 
required that a property should be good. There is antenna equipment using the so-called loading method 
as a way stage of the formation of small lightweight. When this antenna equipment makes a loading coil 
placed between serials for a stick antenna component, securing, the electric merit who needs the above- 
mentioned antenna element used to shorten physical die length, and used to measure a miniaturization. 
However, generally as for the antenna equipment using the above-mentioned loading method, the 
VSWR property becomes the thing of a narrow-band further compared with a full-sized thing. 
Therefore, the improvement is desired strongly. 

[0007] Having a small and lightweight antenna element, the sensibility lowering especially in ends in a 
received frequency band is improved, and the object of this invention is to offer the adjustable alignment 
mold antenna equipment which always presents the best VSWR according to the received frequency of a 
receiver. 
[0008] 

[Means for Solving the Problem] In order to solve said technical problem and to attain the object, the 
adjustable alignment mold antenna equipment of this invention is constituted as shown below. 

(1) The receiving dish with which a receiver for the adjustable alignment mold antenna equipment of 
this invention to receive a broadcast wave etc. is equipped, It has LC series resonant circuit inserted 
between the end face section of this receiving dish, and the antenna input edge of said receiver. Said LC 
series resonant circuit The electronic variable-capacity component which presents the electrostatic- 
capacity value according to the direct-current control voltage concerned by impressing the direct-current 
control voltage corresponding to received frequency, It connects with this electronic variable-capacity 
component and serial. Capacitive reactance of the above-mentioned electronic variable-capacity 
component when said electronic variable-capacity component presents the electrostatic-capacity value in 
the core of the variable-capacity range corresponding to the core of the band of said received frequency - 
jXc Equivalent inductive reactance +jXL It has the induction component which it has. It is prepared so 
that the series resonance based on the electrostatic-capacity value according to received frequency may 
arise. 

(2) The direct-current control voltage which the adjustable alignment mold antenna equipment of this 
invention is equipment indicated above (1), and is impressed to an electronic variable-capacity 
component is a thing using the direct-current control voltage to said electronic tuning circuit generated 
based on the select-receive-frequency actuation in the receiver equipped with the electronic tuning 
circuit. 

(3) The adjustable alignment mold antenna equipment of this invention is equipment indicated above 
(1), and when wavelength of the electric wave of the frequency band used is set to lambda, the receiving 
dish is formed so that it may have the odd times as many electric merit of lambda/4 or lambda/4 as this. 
[0009] 

[Embodiment of the Invention] 

(The 1st operation gestalt) This 1st operation gestalt shows the example which applied this invention to 
the full-sized stick antenna which does not shorten component length. 

[0010] Drawin g 1 is drawing showing the configuration of the adjustable alignment mold antenna 
equipment ANT concerning the 1st operation gestalt of this invention with the electronic tuning circuit 
of Receiver SET. In drawing 1 , 10 is the same stick antenna as the former which has a monophasic 
VSWR property, and has the cylindrical ANTENANA component 1 1 and the feed section 12. 20 is the 
same electronic tuning circuit as the former equipped with the LC parallel circuit 21 and the electronic 
variable-capacity components 22 and 23, minds [ of the electronic variable-capacity components 22 and 
23 ] resistance 24, and is the direct-current control voltage VT. By being impressed, the channel 
selection is being performed as usual. 

[001 1] For example, electric merit is the touch-down mold antenna of abbreviation lambda / 4, and a 
stick antenna 1 0 is the center frequency fo of a required received frequency band. It resonates and is 
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center frequency fo. In a low frequency band, a reactance shows capacitive, and it is center frequency fo. 
It sets and a reactance is set to 0, and it is designed as a reactance shows inductivity in a high frequency 
band. 

[0012] The LC series resonant circuit 30 is connected between the stick antenna 10 and Receiver SET. 
this LC series resonant circuit 30 connects the induction component 31 and the electronic variable- 
capacity components 32 and 33 to a serial - both — the node P of the electronic variable-capacity 
components 32 and 33 — said direct-current control voltage VT It is impressed through resistance 34. In 
addition, although coils 35 and 36 are for passing the direct current which flows for the electronic 
variable-capacity components 32 and 33, respectively to a ground side, they have predetermined 
inductive reactance that the conduction of the high frequency current should be prevented. Moreover, a 
capacitor 37 is a capacitor for direct-current cutoff only for a high frequency component to prevent that 
through and a dc component flow into said tuning circuit 20 side. In order to make small effect to RF 
loss and capacity change of the electronic variable-capacity components 32 and 33 as much as possible 
as this capacitor 37, capacitive reactance is small, for example, about several lOOpF thing is used. 
[0013] Inductive reactance +jXL of the induction component 31 Capacitive reactance when the 
electronic variable-capacity components 32 and 33 present the electrostatic-capacity value in the core of 
the variable-capacity range corresponding to the core of the band of received frequency -jXc It is set to 
the value to offset, i.e., the value used as jXL-jXc =0. 

[0014] Control voltage VT impressed to the electronic variable-capacity components 22 and 23 in said 
electronic tuning circuit 20, and the electronic variable-capacity components 32 and 33 in the LC series 
resonant circuit 30 It is given from the control power source (un-illustrating) prepared in the interior of 
Receiver SET. Namely, control voltage VT of the level in the above-mentioned control power source 
corresponding to received frequency based on this if selection actuation of received frequency is 
performed in Receiver SET It is generated and this is being simultaneously impressed to the electronic 
variable-capacity components 22 and 23 of the electronic tuning circuit 20, and the electronic variable- 
capacity components 32 and 33 of the LC series resonant circuit 30. 

[0015] If direct current voltage is impressed to the electronic variable-capacity components 22 and 23 
and the electronic variable-capacity components 32 and 33, they will fluctuate electrostatic capacity 
according to the voltage level. That is, if a low electrical potential difference is impressed, electrostatic 
capacity will become large, and electrostatic capacity will become small if a high electrical potential 
difference is impressed. 

[0016] The electronic tuning circuit 20 is the direct-current control voltage VT are the parallel resonant 
circuit which carried out parallel connection of the electronic variable-capacity components 22 and 23 to 
the LC parallel circuit 21 further, and corresponding to received frequency. If impressed by the 
electronic variable-capacity components 22 and 23, it is the direct-current control voltage VT. The 
electrostatic capacity of the electronic variable-capacity components 22 and 23 changes with change, 
and it aligns with the frequency of hope. A channel selection is performed electronically in this way. 
[0017] The above-mentioned direct-current control voltage VT Since it is simultaneously impressed also 
by the electronic variable-capacity components 32 and 33 of the LC series resonant circuit 30 of antenna 
equipment ANT, the resonance frequency of a stick antenna 10 will change in the condition of having 
synchronized with alignment actuation of Receiver SET. Therefore, all received frequency bands are 
covered and it is antenna impedance Z=R**jo. Or the good adjustable tuned antenna of VSWR which 
approximates to this and is adjusted is obtained. 

[0018] Thus, the following operation effectiveness arises in the constituted adjustable alignment mold 
antenna equipment. In this equipment, the antenna equipment ANT which consists of a stick antenna 10 
and an LC series resonant circuit 30 containing the electronic variable-capacity components 32 and 33 is 
connected to the antenna input edge of the receiver SET of an electronic tuning mold, and it is the 
control voltage VT of the electronic variable-capacity components 22 and 23 of the electronic tuning 
circuit 20 of Receiver SET. It is used together as control voltage of the above-mentioned electronic 
variable-capacity components 32 and 33. For this reason, an antenna 10 is the control voltage VT of the 
electronic variable-capacity components 32 and 33. When it becomes min, it resonates on the lowest 
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frequency, and when it becomes max, it resonates on the highest frequency. And resonance actuation of 
the above-mentioned antenna 10 is performed synchronizing with alignment actuation of Receiver SET. 
It synchronizes with frequency selection of Receiver SET in this way, and is antenna impedance 
Z=R**jo. Or the adjustable alignment mold antenna equipment which has in this the received frequency 
band which has the approximate best VSWR property very much is obtained. That is, it became what 
also adjusted antenna equipment ANT in the tuning frequency synchronizing with the tuning frequency 
of Receiver SET, and adjustment can be taken in every frequency in a received frequency band. 
Therefore, loss by mismatching does not arise, but it continues throughout the inside of a band, and 
uniform sensibility is obtained. Compared with the conventional method, this effectiveness shows up 
more notably as it goes to a minimum and an upper limit especially to center frequency. 
[0019] it is alike and the concrete means for obtaining the antenna equipment of this operation gestalt 
below is explained. The formula for setting up the adjustable timing range of this equipment is shown by 
a degree type (1) and (2). Namely, a certain frequency fr Resonance frequency fr in the case of 
resonating Relation between an inductance L and capacitance C fr =l/2pi(L-C) 1/2 — (1) 
It is come out and expressed. It follows. L-C=l/(2pifr) 2 — (2) 

********** Examination for obtaining the adjustable alignment mold antenna equipment for FM 
broadcast wave reception from said formula (2) was performed. The frequency bandwidth of FM 
broadcasting is 88MHz - 108MHz in 76MHz - 90MHz and many foreign countries in Japan here. It is 
assigned, therefore, each center frequency fo the case of Japan - fo =83MHz it is — many foreign 
countries - fo =98MHz it is . Moreover, there are some which have the following specifications as a 
general-purpose electronic variable-capacity component. 

[0020] the capacity between terminals .... minimum: - 28.2pF and maximum:37.5pF core capacity Co — 
32.85pF control voltage ... 1.6V-7.5V - the adjustable tuning range of an antenna is computed about 
FM broadcasting frequency band in Japan there using said formula (2). however, the unit off - MHz 
=106 Hz it is. 
[0021] 

L-C=l/(2pix83xl06)2 =3.68 [muH-pF] - (3) 

L will be set to L= 3.68 / 32.85= 0.1 12 microhenries, if Co =32.85pF is substituted for the above- 
mentioned formula (3) on the assumption that the core of a received frequency band is equivalent to the 
core of the variable-capacity range of an electronic variable-capacity component here. 
[0022] If the value (0.1 12 microhenries) of Above L and the capacity value between said terminals (a 
minimum of 28.2pF, a maximum of 37.5pF) are substituted for a formula (1) and it asks for adjustable 
tuning range (lowest resonance frequency fL and the highest resonance frequency fH) It is set to fL 
=l/2pi(0. 112x37.5)1/2 xl06 **77.7MHzfH =l/2pi(0. 112x28.2)1/2 xl06 **89.6MHz, and said FM 
broadcasting frequency band can be covered mostly. 

[0023] When the same count as the case in above-mentioned Japan was performed also about FM 
broadcasting frequency band in many foreign countries, it was checked that FM broadcasting frequency 
band can similarly be covered mostly. 

[0024] (a) of drawing 2 and (b) are drawings showing the antenna property of this operation gestalt, (a) 
shows a VSWR property and (b) shows the relative sensibility property, the case of full size lambda / 4 
touch-down mold antenna - VSWR - (a) of drawin g 2 - Qo ****** - a property as shown - being 
shown - relative sensibility — (b) of drawing 2 — GN ****** - a property as shown is shown. Namely, 
fL and fH Since VSWR which can be set will show 5-6, the relative sensibility lowering by the 
mismatch loss is set to -2.5— 3dB. 

[0025] However, in this operation gestalt, it becomes what also adjusted antenna equipment ANT in the 
tuning frequency synchronizing with the tuning frequency of Receiver SET. Namely, control voltage VT 
It follows on change and a VSWR property is Qo to (a) of drawing 2 . The condition of considering as a 
core and shifting to right and left will be presented. Consequently, in every frequency in a received 
frequency band, it becomes what was always able to take adjustment. Loss by mismatching does not 
arise in this way, but he is GM to (b) of drawing 2 . It carries out, and it continues throughout the inside 
of a band and uniform sensibility is obtained so that it may be shown. This effectiveness shows up 
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notably as it goes to a minimum and an upper limit especially to center frequency compared with the 
conventional method. 

[0026] (The 2nd operation gestalt) This 2nd operation gestalt shows the example which applied this 
invention to the shortening stick antenna which shortened component length. In the case of the 
shortening antenna generally shortened by making a loading coil placed between serials for a stick 
antenna component, under the same frequency, gain (sensibility) falls, bandwidth becomes narrow and, 
only in the part to which the size of an antenna became small, effectiveness worsens. However, when 
this invention is applied to such a shortening antenna, still more remarkable effectiveness is 
demonstrated rather than the case where it applies to a full-sized antenna. 

[0027] Drawin g 3 is drawing showing the configuration of the adjustable alignment mold antenna 
equipment ANT concerning the 2nd operation gestalt of this invention with the electronic tuning circuit 
of Receiver SET. In addition, the antenna of the general-purpose pocket form FM receiver currently 
actually sold in this operation gestalt was used as an object for application. 

[0028] In drawin g 3 , the fundamental configuration of a receiver 20 and the electronic variable-capacity 
component 30 is the same as the thing of the 1st operation gestalt. For this reason, the same sign is given 
to the same part and detailed explanation is given to exclude. A stick antenna 40 is an antenna which 
shortened physical component length by making the loading coil 43 placed between serials for the stick 
antenna component 41. 

[0029] Since the box equivalent to an earth plate is small when the receiver of a pocket form is equipped 
with a touch-down mold antenna, many properties differ to a theoretical value. Therefore, in the 
experiment of the following in this operation gestalt, many properties were checked in the condition of 
having equipped with the antenna adjusted in the box. 

[0030] Especially this experiment is fL and fH. It is a thing for checking the effectiveness that it can set, 
and the adjustable alignment mold antenna equipment prepared for this experiment is equipped with the 
following conditions. With die-length lambda / 4 full sizes, the shortening antenna element 41 shortens 
about 0.86m thing using the loading coil 43, and sets it to about 0.35m. Moreover, direct-current control 
voltage VT VT in the specific frequency of Receiver SET It gets to know and was made to carry out 
supply impression of the electrical potential difference on which antenna equipment ANT resonates on 
the same frequency from another power source. Furthermore, the frequency range was made into the 
thing for Japan. 

[0031] (a) of drawing 4 and (b) are property drawings showing an experimental result, since an antenna 
element is the contracted form antenna element 41 — the VSWR property about a certain frequency ~ 
(a) of drawing 4 — Qo, QL, and QH etc. — ****** — a band is very narrow so that it may be shown, for 
this reason — although not clearly shown by (a) of drawing 4 — center frequency fo =83MHz about ~ a 
VSWR property - setting - 76MHz VSWR - "18" - being shown - 90MHz VSWR showed "20." 
[0032] moreover, a gain lowering according [ concerning a relative sensibility (gain) property, as shown 
in (b) of drawin g 4 ] to compaction of antenna element length sake — a relative gain with a full size 
antenna — center frequency fo =83MHz fo setting — about - lowering of -6.5— 7.0dB was shown. 
Therefore, 76MHz and 90MHz VSWR "18" When the mismatch loss by - "20" is added, attenuation 
lowering will be carried out further only -7.0--7.5 dB. Therefore, at this rate, it becomes a problem 
practically. However, it sets to the adjustable alignment mold antenna equipment of this operation 
gestalt, and is control voltage VT. Since adjustable alignment of the electrostatic-capacity value of the 
electronic variable-capacity components 32 and 33 is carried out with change, the problem of the further 
mismatch loss by above-mentioned VSWR "18" - "20" is not produced at all. 
[0033] That is, it follows on change of received frequency and is control voltage VT. As it changes, 
consequently is shown in (a) of drawin g 4 , a VSWR property covers all bands and shifts to stability. For 
this reason, he is GM with a continuous line to (b) of drawing 4 . It carried out, and there is also no 
sensibility lowering near the band ends, and it was checked that a VSWR property is improved 
substantially so that it might be shown. 

[0034] In the antenna equipment of this operation gestalt, although the insertion loss was clearly 
accepted a little as a result of connecting the LC series resonant circuit 30 to a serial to the shortening 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/11/2007 



- JP, 10-209897, A [DETAILED DESCRIPTION] 



Page 6 of 7 



antenna 40, the improvement factor of band ends can cover this more than enough, and the effectiveness 
which stood high was accepted. 

[0035] (Modification) The adjustable alignment mold antenna equipment shown in the operation gestalt 
includes the following modification. 

- What connected capacitors 51-56 to a serial or juxtaposition, and performed capacity correction of an 
electronic variable-capacity component to the electronic variable-capacity components 32 and 33 of the 
LC series resonant circuit 30 as shown in (a) - (d) of drawin g 5 . 

[0036] - since the "frequency" pair "direct-current control voltage" property in the tuning circuit of a 
receiver is not linear, it is shown in drawing 6 as adjustable tuning range of an antenna - as — the range 
A of upper limited frequency fH and (90MHz) a lower cut off frequency fL (76MHz) - fo — what set up 
beforehand the adjustable range of the induction component 31 or the electronic variable-capacity 
components 32 and 33 so that it might become the narrow range B which approached the side (83MHz) 
a little. 

[0037] - What connected AM wave side tuning circuit to the end face section of a stick antenna through 
the filter for spectral separation, also combined AM wave, and was made into ability ready for receiving. 

- The thing [ merit / electric ] electric length replaces with the touch-down mold antenna of abbreviation 
lambda / 4, and using odd times abbreviation lambda / 4, for example, the touch-down mold antenna of 
abbreviation 31ambda/4. 

[0038] - The thing replace with a touch-down mold antenna and using the non-grounding mold antenna. 

- it replaces with coils 35 and 36 and uninfluential to the input impedance of an antenna 10 and a 
receiver 20 ~ as — several 10 ~ the thing using resistance of the very big value of about k ohms. 
[0039] (Focus in an operation gestalt) It is as follows when the focus of the adjustable alignment mold 
antenna equipment shown in the operation gestalt (a modification is included) is summarized. 

[1] The adjustable alignment mold antenna equipment shown in the operation gestalt The receiving dish 
with which the receiver 20 for receiving a broadcast wave etc. is equipped (10 40), It has the LC series 
resonant circuit 30 inserted between the end face section of this receiving dish (10 40), and the antenna 
input edge of said receiver 20. Said LC series resonant circuit 30 Direct-current control voltage VT 
corresponding to received frequency By being impressed The direct-current control voltage VT 
concerned The electronic variable-capacity components 32 and 33 which present the electrostatic- 
capacity value to which it responded, It connects with this electronic variable-capacity components 32 
and 33 and serial. Said electronic variable-capacity components 32 and 33 are the cores fo of the band of 
said received, frequency. Electrostatic-capacity value Co in the core of the corresponding variable- 
capacity range When it presents Capacitive reactance of the ****** electronic variable-capacity 
components 32 and 33 - jXc Equivalent inductive reactance +jXL It has the induction component 31 
which it has, and it is prepared so that the series resonance based on the electrostatic-capacity value 
according to received frequency may arise. 

[0040] The antenna equipment ANT which consists of an LC series resonant circuit 30 containing a 
receiving dish (10 40) and the electronic variable-capacity components 32 and 33 in the above- 
mentioned adjustable alignment mold antenna equipment is connected to the antenna input edge of the 
receiver SET of an electronic tuning mold, and it is the control voltage VT of the electronic variable- 
capacity components 22 and 23 of the electronic tuning circuit 20 of Receiver SET. It uses together as 
control voltage of the above-mentioned electronic variable-capacity components 32 and 33. For this 
reason, a receiving dish (10 40) is the control voltage VT of the electronic variable-capacity components 
32 and 33. When it becomes min, it resonates on the lowest frequency, and when it becomes max, it 
resonates on the highest frequency. And resonance actuation of the above-mentioned receiving dish (10 
40) is performed synchronizing with alignment actuation of Receiver SET. It became what also adjusted 
antenna equipment ANT in the timing frequency in this way synchronizing with the tuning frequency of 
Receiver SET, adjustment can be taken in every frequency in a received frequency band, and loss by 
mismatching does not arise, but it continues throughout the inside of a band, and uniform sensibility is 
obtained. And the above-mentioned effectiveness shows up more notably as it goes to a minimum and 
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an upper limit to center frequency. 

[2] The adjustable alignment mold antenna equipment shown in the operation gestalt is the direct-current 
control voltage VT which is equipment indicated above (1) and is impressed to the electronic variable- 
capacity components 32 and 33. It is a thing using the direct-current control voltage to said electronic 
tuning circuit 20 generated based on the select-receive-frequency actuation in the receiver SET equipped 
with the electronic tuning circuit 20. 

[0041] In the above-mentioned adjustable alignment mold antenna equipment, when doing so the same 
operation effectiveness as the above [1], there is an advantage which can realize exact and good 
broadcast wave reception with a simple configuration from being carried out by select-receive-frequency 
actuation (channel selection) and adjustable alignment actuation of a receiving dish (10 40) 
synchronizing. 

[3] The adjustable alignment mold antenna equipment shown in the operation gestalt is equipment 
indicated above (1), and when wavelength of the electric wave of the frequency band used is set to 
lambda, the receiving dish (10 40) is formed so that it may have the odd times as many electric merit of 
lambda/4 or lambda/4 as this. 

[0042] In the above-mentioned adjustable alignment mold antenna equipment, when doing so the same 
operation effectiveness as the above [1], there is an advantage which is easy to carry out from the 
embodiment means about electric merit being specified clearly. 
[0043] 

[Effect of the Invention] According to this invention, having a small and lightweight antenna element, 
the sensibility lowering especially in ends in a received frequency band is improved, and the adjustable 
alignment mold antenna equipment which always presents the best VSWR according to the received 
frequency of a receiver can be offered. 



[Translation done.] 
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